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RERABackground

> regulatespwastermanagement: URCer the
RESOUNCECONSENVALIoN ana RECOVER ACL
RCRA)

SNerolndwater contamination is a key waste
Jienagement concern

-»rLeach testing has been used in regulatory
“E pPregrams to help determine:

— What waste Is hazardous: listings, delistings,
Toxicity Characteristic (TC) regulation

— What treatment is adequate: Land Disposal
Restriction (LDR) treatment requirements

e TCLP is the most used leaching test.
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RERABackground . .
SRCIEPWas desigiedias: a screening test
LENCERSIHEINEECHINGNIRCERCOREILGAS
et may be present in a MSW. landfill:
Acetic acid buffered to pH' 5 (initial);
B=D0:1 liguid/solid ratio;

e _'— particle size reduction to 9.5 mm:;
— equiliprium.

® Co-disposal of industrial solid waste
with MSW: Is considered to be plausible
“Worst case” management of
unregulated waste.




L RCRA Background

SHC R Use 1n RCRA:
=NexiciysCharactersticiJiC) regulation (40, CER
26d..24):
'TCLP IS part off the regulation, so TCLP results
BNdetermine compliance.

hDR Wwaste treatment regulations (40 CER
= 268 40), 268.48):

s lost metals LDR treatment levels are based on
leaching from S/S treated waste.

® TCLP was used to determine leaching potential, so
TCLP results determine compliance for these.

* Jreated TC waste can be MSW co-disposed so
TCLP is relevant; HW landfill conditions vary, and
may: be similar to some MSWLF conditions.
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RERANBACkgreund o
SRElBlogical waste s not regulated under

RERAN(RCRA Section 1006).

Bewever, some radiological wastes may also
2SIt 2 Nazardous characteristic, such as the
RLOXICItY characteristic.

== These are termed “mixed wastes” under

-

RCRA, and are regulated under RCRA and
other applicable statutes.

— Some NRC mixed waste Is conditionally
exempt from RCRA (66 FR 27218, May 16,
2001).




RICIRANSackground

BECAUSE Off IS regulatory program use, TCLP Is
2lI50) Nisedlwhen not required:

BEVallation of non-hazardous waste being reused

B Sistate Beneficial Use programs;
&= recent federal proposal to reuse Chat

e .h_'I:F:-

-
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= = s i Industrial non-hazardous waste landfills

— Site remediation: evaluation of treatment
effectiveness (including in-situ treatment) where LDR

regulations are not triggered




"A CIence Advisory Boardi(SAB)

Cor rns Re: TCLP

INIE AB commented on Agency leach
LES] rng 1991 and 1999.

SiEI SAB expressed concern about over-broad

'use off the TCLP test.

_;—;— 'SAB urged the Agency to undertake new
leaching research on both occasions.

— SAB urged development of tests that consider
actual disposal conditions affecting leaching.

— SAB urged field validation of new tests.
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ZieElam Preoblems in- eGP Use™™

SEI99T7 EPA found it necessary to
Wibheiaw a delisting| granted to Reynolds
ACmInUm:

— ,'--'Treated spent potliner (KO88) was delisted In
1991, and monofilled onsite

— [he monofill generated leachate with pH
12.5-13.5

— As |eachate concentrations were 100x the
levels predicted by TCLP




ZieElam Preoblems in- eGP Use™™

o EDAS LE)EL stziplelafel To) f Ol ez el
b?l:‘ on TCLP data:

elumbla Ealls Aluminum Co. brought a
= awswt challenging the LDR standard based

,.-, “0n the delisting data

=
i
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~—  — EPA lost the lawsuit:

® Jhe court found that the actual management
conditions were so different from TCLP that TCLP
could not be used to determine compliance with
the LDR regulation.




REVIieW of leach Test-User™

e L_ SRENSCIECHIENESIFtITaireValiates
eeCING potentiall under a single set of
__..1 iBnmental conditions:

s libially”acidic conditions; final conditions were
_""not considered critical; usually are not known

— Generally oxidizing environment

® For most metals, leaching Is pH
dependent.




REVIieW of leach Test-User™

s EVIEWEa | CL = LUSE:

— und [ works well 1 its mtended use: screen
rc G Waste determinations where MSW.
Codisposal is plausible

Some problems with assessing arsenic
Ieachlng (even under MSW conditions)

s'Hooeper et.al. 1998; Ghosh et.al., 2004
— Some problems with high iron content waste
® Reducing conditions can increase leaching

* No EPA plans to replace or revise TCLP
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SARESPONse to Concerns

SNVhEre ICLP use iSThotreguired by regulation,
EEANIEISNIG R0 ERECNISNISEAOIN EACHINOMESTSE

BNDEliSting auidance: revised! delisting guidance urges
[EEchitesting| at acid, alkaline, and neutral (waste
determined) pHs

R Broadened use of leach tests in hazardous waste

—
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B [isting determinations

® Used TCLP and SPLP in inorganic chemicals listing
¢ Used multi-pH testing in chlorinated aliphatics listing

— |dentified alternatives to TCLP for use with Industrial

D _Guidance for management of non-hazardous
Wastes




EEANRESHONSE. L0 CONCES

y T' : Agency. has alse Deen SEEKING NEW
1le approaches Wt

tter aCCUIiacy GVEr a range ofi conditions

'étter fioundation In basic science (i.e., not

& empirical)

J'-.hn_'I:r--

_ _-__;*— Better applicability in environmental
assessments (I.e., groundwater fate and
transport modeling)

— Flexibility to apply to a broad range of waste
types and over a range of conditions that
affect leaching and occur in management




EEAMRESpONSE 1o Coneerns ™

> CoriglegretifopNoieletg s iplel el ffde =
EECIng:
Bi/2ste form
BOH (Waste generated and external)

— others
s \/alidation in both the lab and field

® Practical applicability of tests




EEANMRESDONSE, 10r CONCEIHIS

- Seglild adgrdacias o geeaVeideEe
LeNElianier tests fior routine use:

. __f Uch nen-TICLLP testing has been research
010 ioc modifications of TCLP

= Need|defined protocols that are validated:;

-

-
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— Validation includes interlab and field
evaluations

— Most existing alternatives have not been
validated (particularly field validation)




pegcirTresting.of CCRs

ANSTeumently evaluating feaching from CCRs
,tlng firon Mercury emissions controls.
BNEstno for leaching of Hg, As, Se, and other metals

ANEaCh Lesting| approach developed by Kosson,
t al (2002) Is being useda:

'7 = Kesson, Van der Sloot, Sanchez and Garrabants.
(2002). An Intearated Framework for evaluating
Leaching in Waste Management and Utilization of
Secondary Materials. Environmental Engineering

Science, Vol 19(3),159-204




e Ic -~Test|ng of CCRS,

IENKGSSon Framework addresses many: EPA

pror-e_rr NECHSIENERSABICONCENNSH

=NCOSICErS facters knewn to affect leaching of metals:
=pH(selubility of many metal salts change with pH)
BeN/SHatio) (or infiltration rate)

BNSEEGm) of waste ( granular, compacted, or monolithic)
.-_ ~®150, better accuracy expected

Tlered and flexible

-

.

-

_' = ® Can test both worst-case and more realistic cases

S
'I"..ll._'I:F
—

® For small volumes, do conservative and cheaper testing

= Outputs can be used with site conditions data to
generate probabilistic leaching estimate.

— Probabllistic leach estimate most appropriately drives
groundwater transport modeling.




CCR"Production and Utilization

| _ FGD Material =~ FBC Ash
= 250/ \ /1%

Proellleilen :
—

122 million tons— Boiler Slag
: 2%

- Bottom Ash
3 15%
= ,_:-- Other Cement/
Waste Stabilization 9% Concrete
_:- = 8% = / / 36%

? 40%6 Ulnlization

Z N
Wallboard A9rmmaniTenRrteons

17% | \
Mining Constr(l)Jction
504 25%0

Source: ACAA 2004 CCR Survey; DOE, 2005




Bepcern for Providing Fulll
Slhiaacterization of reuse materlals

,,R,ece_ N ETEREINACAE ETIYACIFSCIECENINAS) e polit
on ( CRUSE 1 mine filling stated that fuII
rn acterlzatlon should net be cut short /7 the

f/r e or beneficial use”.

= '|stor|cally, CCRs are an area of focus because of
“their wide range of potential beneficial use

applications

— Since 1991, CCR utilization increased from 31 to 409%b.

— A goal of EPA’s Resource Conservation Challenge is to
Increase CCR utilization to 50% by 2010.

20




.
EPATRESEarch ObJectives

P

BEvaluate impact of air pollution: control on
pcoal combustion residues (CCRs)

= dentify potential cross-media transfers of
& mercury and other metals from CCR
= management which includes FGD gypsum
~ and fly ash
— Compare life-cycle environmental tradeofts
from use of CCR and non-CCR materials




Projection of IHghass Balageedi
500115 OLCAIR ardiCANIR"
Jiaaplenientai o)

[0 Hg Emissions
(Flue Gas
Stack)

B Hg in CCRs
Disposed

[ Hg in CCRs
Utilized

==
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o
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Source: Thorneloe, 2006
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AnsenicCeaching as a
SElRction o pH

—

#
lyton Point Facility L Facility C

11.3 95%
10 12 14

0 SR2-BPT-0001 - A 0SR2-GAB-A o SR2-GAB - B
o SR2-BPT-0001 - B o0 SR2-LAB-A o SR2-LAB - B

A SR2-BPT-0001 - C ASR2-GAB -C




EandimliSArsenic Leachate Data
IEldis: Laboratory: Leachiate
SoNIparison UsiNg EPRI and EPA

clertel

it
.

Landfills

¢ Facility 1 (subhit,,
western)

B Facility 2 (subbit.,
Wyorring)
Facility 3 (subbit.,
Wyorring)

X Mutiple facilities (single
absenations)

—¥— BPTEPA CCRSRO02

—o— GABEPACCRSRI(2

0123 456 7 8 910111314
pH




. Ranges ofHg Leachate Concentrations
S (EesReport. 1, on Use of Enhaneed

SOIIENTS)
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Ranges of*As [Leachate; Concentrations
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- (EremisReport. 1 on Use of Enhamnced
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ResulisHieRlleach Testing Analysis, o

SEZINEIVAASH Erom EacilitiesylUsings s

Serents for Enhanced Hol Captiure
Metal] - mle A Se

el Wateriall | 0.1 -1 20 - 500 | 3 - 200
(mg/kg;

BEECH results Most 0.1 |<1 - 5— 10,000

80 , _3 or lower 110]0]0

- o

-
4--'__-

VL (ug/L) 2 10 50
TC (ug/L) 200 5,000 |1,000

Variability Low Moderate |Moderate
relative to pH to High

MCL - Maximum concentration limit (for drinking water)

TC — Toxicity Characteristic — above the TC, material is
considered a hazardous waste
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EEEICH Festing, Appreaches
IVELCOpSUltatiCRaWVILIESABIIR 20085

— SAB penelfconsidered the framework broadly applicable
UBRWASIE assessment, esp. Inorganics

--._ . AB Ur@eatfurther development of relationship to field

= "-'-'data Interpretation of data for decision making

— SAB Urged further development to include organics
leaching and microbial effects on leaching

— More information at the SAB website:
Attp://WIWW. epa.aov/sab/eecconsultationonleaching. htmi
e Kosson Framework publication available at SAB website




Lezig TestlngApproaches
VyAIoHotherRexistingpeaching iests?

— 1\ Gt field validated

5 on ‘T consider environmental conditions of
Naste management

-
- -

= Don't try to relate test results to
envirenmental releases (i.e., assess leaching
“Under the conditions of the test”)

— Don'’t robustly support current probabilistic
groundwater fate and transport modeling

-
e =




=AM alidation, \Workss e

=EANSTCONUNUING andibreadening field
Valldabion of this approach:
Bdditionall paired waste/field leachate samples

-

= '--'Féeview ofi literature for useful data

-

-

= Collaboration with EU researchers doing
parallel work.

® |f successfully validated, develop the
approach into SW-846 method.




COMCIUSIONS W - _-—

SHICIERIIS) 2 appropriate and reliable test for
SNRENCEd PUfPOSE: as'a Screening test
[BIAVESEE that may be disposed in an
1\/1" @r similar conditions.

BSN/liere disposal conditions are known and

—
—_— "-F.h_'l:'

HE:;,__.

= *are different from MSWLEF, tests tailored to

these conditions will better identify waste
leaching potential as a scientific matter.

® However, incorporation of new science
Into regulatory programs takes time.




eonciusions (Cont:.) = —
SSicier0Nganizationsyineltcing the Assni of State
ancl Te; ftorial Solid Waste Mgmt Officials have
rec ]L ESted that ERA develop leach test protocols
WillFassist I helping to make more

ifel parent and consistent decisions for

= .-:l'-—

beﬂeflc:lal use decisions.

Ss'EPA'IS Interested in collaborating with DOE In
establishing more applicable leach testing
protocol including validation and interlaboratory
comparisons.
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SEILECT INTeHNAION

> For fugtalar lgioreition o fec)tilziiel gy
0zle; ground andlleach test develepment,
ontelct Greg Helms at
Hf" NEIE0(@EPa. A0V

BRE0) further information on application of
= --1each testing framework to evaluate
: Impact of changes to air pollution control
at coal-fired electric utilities on fly ash and
other air pollution control residues,
contact Susan Thorneloe at
Thorneloe.Susan@epa.qgov







